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Common Questions

You will get a copy of the presentation in a day
or two

1.5 CM Credits #30785
1.5 PDH Credits

There will be a recording (no credit however)

Webinar Intro
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@ Ask question via Question
Tab at any time
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during the presentation
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[=) Questions
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*  Submit text questions

[Enter a question for staff]

2 e Raise your hand

¢ Q&A addressed throughout the webinar

Start Holding your Own Web Events with
GoToWebinar
Webinar ID: 977-124-241

GoToWebinar™

TRANSPORTATION MPACT HANDBOOK

FLORIDA DEPARTMENT OF TRANSPORTATION

Training

TSIH_April_201404 pdf

The Florida Department of Transportation (FDOT)
has developed these guidelines to assist FDOT
staff in their review of developments. While this

handbaok is primarily for FDOT staff, it is available TRANSPORTATION
ITE IMPACT
to local governments and other transportation HANDBOOK

partners in an effort to communicate the FDOT's
guidance for reviewing various documents.

The purpose of this document is to guide the
professional through the current generally
accepted professional practice. This should assist
in making better decisions for the study of the

transportation impacts of new developments.

OPEN HANDBOOK CURRENT VERSION April 4, 2014 http://fdottransportationimpacthandbook.com/
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Caveat Emptor
Caveat Venditor

caveat emptor «)

[kav-ee-aht emp-tawr, -at, kah-vee-, key-; Latin kah-
we-aht emp-tohr]

1. let the buyer beware: the principle that the seller of a product cannot
be held responsible for its quality unless it is guaranteed in a warranty.

We have tried to have the most up to date information. However, due to changes in
legislation and acceptable practices, we recommend you check with the links in this handbook. | 18

Review From Previous Webinar  (weonomsomen 2

1.5tudy Area
2.Time Horizons
3.General transportation factors

Framework of a (ercomeoe 18

1.Data Collection
2.Traffic Counts

Transportation Site  §umzan

Future Conditions Analysis H_l

1. Background Traffic
I I | p a C . Development traffic projection
without development
. Trip Generation
. Trip Distribution
. Multimodal Evaluation

. Assignment of trips to network

Mitigation Analysis ES,.

1. Improvements necessary

ka

oo s W

14
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Study Area
Requirements

15

Review From Previous Webinar

Exhibit 4
Example of Traffic
Impact Area or
Study Area

Source: Transportation
Concurrency Best Practices
Guide, DCA 2007

trips that cross jurisdictional boundaries. Adjustments to the study area
boundaries may be needed to account for site specific circumstances. The

Transportation Concurrency Best Practices Guidebook (DCA 2007) has detailed

descriptions of these methods of determining impact areas.

Exhibit 4 shows an example of the traffic impact area using a radius from the
development based on trip generation.

|
= —

e 200 development trips over
1,726 max volume LOS D

)Ilajor Retailer

— )

. !
T

Differences
between

Studies

16

Large and + AHE
Small Scale  fpei
Traffic s

Review From Previous Webinar

FboT
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Review From Previous Weblnar

Existing
Conditions and
Data Collection

17

Where to get material and recordings of last presentations

Access Management/Site Impact YouTube Channel
* https://www.youtube.com/channel/UCFeGexoGtxGsPhyrQ BgkjA

Chapter 5
Mitigation

EHmen(y -
Modal Oplvons Y
Capacity & \8

Florida DOT Site Impact Handbook Overview

by Gary Sokolow
1 month ago + 10 views

Source: https://youtu.be/CtlrrGjOfOc

18
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Where to get material and recordings of last presentations

Access Management/Site Impact YouTube Channel
* https://www.youtube.com/channel/UCFeGexoGtxGsPhyrQ BgkjA

Florida Transportation Site Impact Handbook Webinar
Series Chapter 2 part 1

by Gary Sokolow

3 weeks ago + 18 views

This is a recording of our second webinar in the transportation
site impact handbook webinar series it covers part of chapter ...

Existing Conditions & Data Collection

Source: https://youtu.be/CtlrrGjOf0Oc

19

Questions?

FboT

10
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What are we covering today?

0N
5;/; CHAPTER 1 — Introduction
2 CHAPTER 2 — Transportation Impact
V' Process

Gina Bonyani . CHAPTER 3 - Local Government
Comprehensive Plans Review

DRI CHAPTER 4 — Development of Regional
Impact
CHAPTER 5 — Mitigation
21

it

(el

/

Chapter 2.4 — Trip Generation

o Largest Chapter
8 Much is the same

99 The Transportation Impact Process

11
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Trip Generation

How many trips are expected from
the development?

Certcnmial

ITE Trip Generation
Manual 9t" Edition

* Comprehensive report of trip
generation data collected from
around the nation

http://www.ite.org/tripgeneration/otherresources.asp
Find other (and free) resources at ITE.ORG

24

12


http://www.ite.org/tripgeneration/otherresources.asp

ITE Trip Generation
Manual 9t" Edition
Where to Buy

Title Publication Date
Trip Generation Handbook, 3rd Edition August 2014

Trip Generation Manual, 9th Edition September 2012
Transportation Impact Analyses for Site September 2010
Development

Parking Generation, 4th Edition July 2010

Trip Generation, 8th Edition January 2008

Member/ Non-Member

Price
$50.00/ $93.75
$ 325.00/ $ 500.00

$35.00/ % 43.75

$95.00/$ 118.75
$275.00/ § 412.50

6/26/2015

http://ecommerce.ite.org/IMIS/ItemDetail?iProductCode=IR-016G
Where to buy the 9t Edition

25

Centonmial

What is a Trip End?

or go out of a development

(Volume at Driveways)

26

Number of trips that come in

e A trip end is a single or one-direction
vehicle movement with either the
origin or destination (exiting or
entering) inside the study site.

*This shows 2 trip ends

13
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How Are Trip Generation Rates Determined?

Tube laid .
_________ -
« Traffic is counted at 550 450 \%
each entrance of a
certain land use.

Traffic is then studied
in relation to the size 10,000 sq. ft.
of certain store

“independent e
variables” Or 50 employees m
27

L
-
Pol| -

A PERSON DRIVES AROUND THEIR CITY, MAKES NO
STOPS AND RETURNS HOME.

HOW MANY TRIP ENDS?

14
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Best Independent Variables

Gross Leaseable Area

I:I]]:I Gross Floor Area
Dwelling Units

Fueling Positions

Gross Leasable Area (GLA)
//////// //////// * GLA is only the area that

can be used by shops

MALL
* Does not include parking
,7 // area or common pedestrian

areas

Gross Floor Area (GFA)
? * GFA includes all
enclosed area

/// for each floor

15
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What’s a Fueling Position?

Maximum Number of Vehicles that
can be Fueled Simultaneously.

In this case, it is 4 fueling positions

What is Trip Generation?

The number and type of trips associated with a given land use is estimated.
Single-Family Detached Housing
(210)

Average Vehicle Trip Ends vs: Dwelling Units
Ona: Weekday

Number of Studies: 355
Avg. Number of Dwelling Units: 198

Directi:ﬂal Distribution:  50% entering, 50% exiting

Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation
8.52 431 - 21,85 3.70
32 Source: ITE Trip Generation Manual 9t" Edition, Volume 2

16
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33

Single-Family Detached Housing

Average Vehicle Trip Ends vs:

| Land Use
ITE Land Use Code

(210)

Dwelling Units

Independent Variable

On a: Weekday Time Period
Sample Size Number of Studies: 351 Percent of total trip
Average Size of Avg. Number of Dwelling Units: 197 ends entering and

InElepefdent Directional Distribution: 50% entering, 50% exiting < =X""& the site during

Variable — — — = . indicated time period

Trip Gene r Dwelling Unit

o Average Rate \ Range of Rates - Standard Deviation
9.57 431 - - 2185 3.69

Weighted Trip Generation Rate:

Minimum and maximum trip
generation rates from the

The standard deviation

The weighted average number
of trip ends per one unit of
independent variable
e.g. Dwelling Unit

entire range of studies
reported

estimates the difference among

R the trip generation rates in all

studies for a land use and
independent variable

Centenmial

34

Best fit regression equation; expresses the optimal
mathematical relationship between two or more
related variables. If the variables are related
linearly, the equation will be : T=aX+b.

In a non-linear relationship: Ln{T)=aln(X] « b.

Trip Generalion, Bih E

[ -~ T x
E 20000 - . // 8
g -

L -
£ x T
-~

é x -~ '_,/" |
& ~
: T
<
o 0007

Dependent
‘ariable
o § —~ _— S . 1
e Rk Independent 000
| X = Number ot Dwalling Units Variable
¥ Actual Data Points ~—— FitedCuve - Auuroge Rate
Fitted Curve Equation: Ln(T) = 0.92 La(X) + 2.T1 R =096

Measure of correlation between 2 )
wariables, expressed on a scale of
0'to +1. The closer to +1 the RYis,
the better the correlation
between the variables

17
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The Descriptions Are Critical to a Good Study

Land Use: 820
Shopping Center

Description

A shopping center is an integrated group of commercial establishments that is planned,
developed, owned and managed as a unit. A shopping center's composition is related to its
market area in terms of size, location and type of store. A shopping center also provides on-site
parking facilities sufficient to serve its own parking demands. Specialty retail center {Land Use
814) and factory outlet center (Land Use 823) are related uses.

Additional Data

Shopping centers, including neighborhood centers, community centers, regional centers and
super regional centers, were surveyed for this land use. Some of these centers contained non-
merchandising facilities, such as office buildings, movie theaters, restaurants, post offices, banks,
health clubs and recreational facilities (for example, ice skating rinks or indoor miniature golf
courses). The centers ranged in size from 1,700 to 2.2 million square feet of gross leasable area
(GLA). The centers studied were located in suburban areas throughout the United States and
therefore represent typical U.S. suburban conditions.

Many shopping centers, in addition to the integrated unit of shops in one building or
enclosed around a mall, include outparcels (peripheral buildings or pads located on the
perimeter of the center adjacent to the streets and major access points). These buildings
are typically drive-in banks, retail stores, restaurants, or smail offices. Although the data
herein do not indicate which of the centers studied included peripheral buildings, it can be
assumed that some of the data show their effect.

Centenmial

36

Simple Trip Generation Example

10 = Homes being built
* (called “Dwelling Units” or DUs)
* Homes are the “Independent Variable”

10 = Daily Trip Generation Rate for a Single
Family Home

How many daily trips do we project?

18
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4

0
Poll -

SO WITH 10 HOMES HOW MANY DAILY TRIPS?

38

Simple Trip Generation Example

10 = Homes being built
* (called “Dwelling Units” or DUs)
* Homes are the “Independent Variable”

10 = Daily Trip Generation Rate for a Single
Family Home

How many daily trips do we project?

10 DUs X 10 Trips/DU = 100 Trip ends total estimated

19
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Apartment
(220)

Average Vehicle Trip Ends vs: Dwelling Units
Ona: Weekday

Number of Studies: 86
Avg. Number of Dwelling Units: 212
__ Dectional Distbuton: 0% entering. 0% exiing

SamplePage |
From ITE (=
N_A

Data Plot and Equation

Dwelling Unit
ge_[\ime_)__ o __Range of Rates Standard Deviation
6.72

|
-
00 - 1250 302 1

F e —

39

Trip Generation Problem

Someone is proposing an apartment
complex with 100 dwelling units.

Using the average trip rate, what are
the estimated daily trips?

(4

100 5 6.72 - 672

40

20
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FDOT Trip Generation Studies

Trip Generation Characteristics of
Discount/Home Improvement
Superstores, Major Distribution Centers,
Trip Generation and Small Box Stores
Characteristics of Large Gas Stations/Convenience Stores Prepared for:

and Student Apartments Florida Department of Transportation
Systems Planning Office

February 2, 2011

@ T4 !
> 3 =
FAMILYgDILIAT :
T
: ~

41

CHAPTER 2 — Transportation Impact Process

Trip Generation
Recommendations

Report

FDOTY

Links to More Information on these FDOT

Trip Generation Studies

Trip Generation Characteristics of
Discount/Home improvement
Supenstores, Mojor Distribution Centers. Trip Generation
O S0 v S Recommendations
Report

http://www.dot.state.fl.us/planning/systems/documents/sm/default.shtm#trip
FDOT Trip Generation Reports

https://youtu.be/PIGdklcGphQ

Webinar on FDOT Trip Generation Recommendations February 2015

42

CHAPTER 2 — Transportation Impact Process

21
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Los Angeles 298.417

San Diego 632.125

——

g — , You are traveling from San Francisco
Correct Answer= 460 miles | 4 and see the sign

Distance from San Francisco to San Diego?

1. Roughly 400 to 500 miles?
2. Or, 632.125 miles?

Beware of certainty where none exists.
DANIEL PATRICK MOYNIHAN

Certain Restrictions May Apply to the Use of
the Manual

* Missing/neo-traditional land uses

* Still most data has been collected from
suburbs with free parking and little transit

° Old data

44

22
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What to do with unusual land uses

* Speak with reviewing agencies and ask
about precedents (we don’t know of all the

studies)

* Use trip generation characteristics based on
similar land uses

45

Trip Generation Rates v. Equations

* |ITE provides average trip
generation rates for each land use
and equations when the ITE editors
thought there was sufficient data

* HOWEVER, think critically

46

23
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48

Courtesy of: www.NoStreetFee.com/ Portland Oregon |

Certcnmial
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* Proper techniques for estimating trip generation, both
person and vehicle, for potential development sites
* Standardization of trip generation data collection efforts

Trip Generation Handbook, 3rd Edition

For the first time-the third edition provides guidance on estimating person-trips in addition to vehicle trips. Guidelines are also provided for
estimating trips in mixed-use, urban infill, and transit-related settings, in addition to suburban locations.

The principal of Trip 3rd Edition (or the Handbook) are to provide recommendations for

« proper for trip both person and vehicle, for potential development sites In urban, suburban, and
rural settings;

« standardization of trip generation data collection efforts; and

« ethics and objectivity in the use of Trip Generation Manual data.

The guidelines presented in the Handbook represent preferred best practices under most The ani;

judgment may be needed throughout the process of estimating trip generation for a study site.

The recommended practice material from the 2nd Edition of Trip Generation has a p review, resulting in
an update and to each of the practice.

« Improved guidance is provided for

e b e http://ecommerce.ite.org/imis/ItemDetailPiProductCode=RP-028C

6/26/2015

. of local trip rates:
« interpretation of the Trip Generation Manual data plots;

= \ . ation of truck trips g bya pment site; and
% « collection of data to support trip generation analyses.

ITE Trip Types

-

PRIMARY SITE .
TRIPS

Origin/Destination

SITE

PASS-BY

TRIPS Origin > Destination

e e mm m omm om— —— ==

DISCOUNT
OUTLET MALL

DIVERTED
TRIPS Origin / . > Destination

50 \ INTERSTATE

Gerlensial

FD!

25
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What are Pass-By Trips?

/\

Destination Home Origin

The Office

51

Remember: Driveway will have ALL the traffic

m _. 80 new trips at signal

Example shows 20%
pass by

shows simplest
example with only
trafficin one
direction.

52

26
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Pass-By Trips

* Shopping centers

* Convenience markets
e @Gas stations

* Fast-food restaurants

e Drive-in banks

53

Applies only to retail-oriented land uses

Pass-By for
Shopping Centers

Figure F.7 Shopping Center (820)

Average Pass-By Trip Percentage vs: 1000 Sq. Feet Gross Leasable Area
Ona: Weekday, P.M. Peak Period
Number of Studies: 100
fverage 1000 Sq, Feet GLA; 329

54

Data Plot
L .
x
i
" L |
g :
E |
g m. - * k4 k3
g ] £ £
A x
@ W i .
w0 =
F SN 1 x
g | = wi £ =
SR LR o 2
: I o
'l | ® .
201 B =
" " = |
{ |
0 o+
44 L
a L S . G : t
[} "we o o 400 S00 800 ™ Bon 000 100 200

L Astual D Painis

Fitted Curve Equation: Mol given

¥ = 1000 Sq. Feel Geoss Leasabla Area
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Pass-By Reasonableness Checks

Standard Process | 2.4 Trip Generation

the next section.

Transportation Site Impact Handbook April 2014

2.4.4 Explanation of the 10 Percent of the Adjacent Street Traffic
Final pass-by trips are estimated following trip assignment when the number of
pass-by trips considered can be compared with the total traffic on the facility.
Proper application of pass-by trips requires that the following check for a
reasonableness or “common sense” check, involving a comparison of the
number of pass-by trips and assuring that they do not exceed 10 percent of the
adjacent street traffic volume during the peak hour. Explanation is provided in

The number of pass-by trips should not exceed 10 percent

of the adjacent street traffic during peak hour

55

10% Pass-by Trip Example

Pass-By Trips
Example

Peak hour two-way traffic = 3000 v/hr

56

for a 500K ft? Shopping Center
Peak hour two-way traffic = 3000 v/hr

Correct
1811  1p% of 3000 =
——=-300 300 maximum
1511 pass-by trips
CORRECT
Shopping Center
500K ft2

Initial
ITE Trip Generation peak hour trips 1811
Pass-by rate = 24% pass-by trips  — - 435
New trips generated 1379
WRONG
Shopping Center
500K ft2
pass-by trips pass-by trips
226 Exi 209 Enter =—

10% of 3000 = 300 maximum pass-by trips

pass-by trips pass-by trips
— 156 Exit 144 Enter

Adjust pass-by trips to equal 300

Centenmial

28
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Good (if a little dated) Recorded Overview

number of trips to enter and then exit the retail development. FDOT does not
accept this method because it results in up to 20 percent of adjacent street
A/V traffic to be subtracted from the base trip generation as pass-by trips.

Proposed: 500,000 gross square feet of shopping
1,811 peak-hour generation (7" Edition Trip Generation)

Pass By Trips

What are Pass-By Trips? 24% pass-by reduction (Trip Generation Handbook)

869 entering, 942 exiting (48%/52% split from Trip Generation)

= 435 pass-by trip ends (209 entering, 226 exiting)
Adjacent street traffic volume (peak-hour two-way): 3,000
10% of adjacent street traffic = 300

Because the calculated number of pass-by trips (435) exceeds 10 percent of the
adjacent street traffic (300), the number of pass-by trips should be reduced to
300 and the directional split re-applied. Exhibit 12 illustrates the correct
methodology. This same method can be used for more than one roadway and
also take into account medians which redistribute left turns into properties,
only the calculations will be more complex.

Source: http://teachamerica.com/growthmanagement/15-Pass-byTrips/index.htm

We have tried to have the most up to date information. However, due to changes in
legislation and acceptable practices, we recommend you check with the links in this handbook. ‘ 44

57

Trip
Generation L == L ik e
Webinar

(\ = ‘ = : Gel 0.
Trip Generation BasiCS =

This is a good overview of the and Pitfalls
basics of Trip Generation. You

can find this webinar, along
with others on this site:
http://www.dot.state.fl.us/plan
ning/systems/training.shtm

Apartment - Daily gre

There is a link on page 38 of the T
Transportation Site Impact 7 Apartment PH PEAK A

Apartment PM PEAK A... O

Handbook as well. & 5 24 iwtes 34 Seconds Ramaining

58

29
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-
-—

e i \
— N\ / \
4 N / .
Internal estimates
/ LT e ) ¢ Tros 5@ ,/
: L o=
Internal Capture| " ' 7 ===’ N\ S [
b 4 \ iT Trips ,
\ ’/ \ s
. \LT - C ,1,1* .
MXD Trips MXD Trips

U [G] + (2] U= [+ (2] - [@so)

The amount of traffic that is
captured in a mixed development.
This varies based on the location,
- mix of land uses and size.

Multi Use Development
Internal Capture . SRRRERRR oo
. . . ‘o Ad) St Trac
ITE Trip Generation a2 =N
Handbook 2nd =it
Edition 2004 7N\
=
Three Land Uses L =
Recognized { wa -
* Shopping | ] e [
* Housing D e B e D
* Office § W s W
A E i - = -
. mmmr: ) 124 };:—j%
60
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Five Pitchers

Three Catchers

=
b Y
L A

Land Use A

Land Use B

(Retail)

accept

from
Shopping

N

Office can only

35 of the exiting 75

(Office)

This shows only one direction

Shopping Center

______ Office_

General

31
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Unconstrained
Internal Capture

Unconstrained

LAND USE A
|\Land Usa Retail
Exit to External \Size 436 Ksqft
| 40| Total
|| Enter
—— Exit (75
| of Total a7
Enter from % 100%
External A
Smallest
of these
2 figures
Demand
Pull
A 2
LAND USE B
\Land Use Office
Exit to External |\Size 35 Ksgft
| 99| Total
— Enter (2
— Exit 171
| of Total 206
Enter from % 100%
External

Centenmial

LAND USE A
\Land Use Retail
Exit to External Size 43.6 Ksq ft
I 4D| Total Internal External
< Enter 72 72 0
— Exit 7 35 40
| 0| Total 147 107 40
Ener from % 100%  73%. 27%
External 4 \
100% *75=75
——
Push Pull
[ 100%] 75 | [ 100%] 72 |
S h OWS t h e Demand Demand
.
u n CO n St ra I n ed Balanced Balanced
[ 100%] 35 g ] [ 100%] 171 |
o Demand Demand
1 O O A) Pull Push
A 4
. o s
calculations e LaND USE B
Laind Use Office
Exit to External Size 35 Ksq ft
I 99| al\ Internal External
— Enter N 35 35 0
— Exit 171 72 99
| 0| Total 206 107 99
Enter from % 100% 52% 48%
External

32
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’ ]
Let’s Constrain Internal o —amus
Exit to External |Size 436 Ksgtt
Capture T
75
147
" Retail Push 100%
A maximum of 1
3% of people
leaving from on-
site retail
Constrained were going to
on-site office
by Tables 7.1 S
and 7.2 " Office Pull
Tri A maximum of LAND USE B
p a S1% o.f people Exit to External Size \ﬂ‘;ﬂi
Generation coming to — —
onssite office L__170] Total n {a\
Handbook 2" came from . e
T on:site retail | 3] Total 206 4
Ed Itl0n Enter from % 100% 2%

. (Toblei7Z.2)l External

Balanced Constrained Internal Trips

Land Use B
(Office)

Land Use A

(Retail)
o~

Office can only accept
11 of the exiting 75 from

Shopping after being ..
constrained ‘

This shows only one direction \
Shopping Center  General

__ Office
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NATIONAL
COOPERATIVE
HIGHWAY
RESEARCH
PROGRAM

REPORT 684

2011 Trip
Generation
Research

Enhancing Internal
Trip Capture Estimation
for Mixed-Use Developmenis

2011

TRANSPORTATION RESEARCH BOARD
OF THE NATIONAL ACADEMIES

Source: http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp rpt 684.pdf

What Did The NCHRP Project Try To Improve On?

»  More data

1

> Proximity between the P Homes/Aptsuj
uses o m
»  Smart growth impacts U 7Y

*  Number of land uses

* From 3 to 6 land uses

* Includes spreadsheet for
calculations

68
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NCHRP 684 Enhanced Internal Trip Capture

Atlantic Station (Atlanta) A

STREET LEVEL

Mocking Bird Station (Texas)

Smart growth developments

Two of them with a strong transit
orientation
Source: http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp rpt 684.pdf

Table 2. Proposed revision to ITE Trip Generation Handbook Table 3. Proposed Revision to ITE Trip Generation Handbook Table 7.2—
Table 7.1 —wnconstreined internal trip capture rates for trip unconstrained internal frip capture rates for trip destinations
origins within o mixed-use development. within o mixed-use development.
Land-Use Palrs am. pm. Land-Use Pairs o pam.
To Office From Office
To Rewail 28% 20% From Retail 32% 8%
To Restaurant 63% 4% From Restaumant 23% 2%
From OFFICE - o Rkt
rom TG o To OFFICE e o
To Residential 1% 2% From Residential 0% 4%
To Hotel 0% 0% From Hotel 0% 0%
To Office 2% | % From Office | am
To Retail From Resail
"To Restaurant 13% | 20 From Restaurant S0% | 20%
From RETAIL "To CinemalEntertai 96 [EEESE From CinemalE: 26%
To Residential 14% 26% From Residential 2% 6%
To Horel 0% 5% From Hotel 0% | 17%
o Office A% | From Office 4% | 0%
To Retail % | 41 From Retail 8% | s0%
"To Restausant From Restauant
RESTAURANT
om I “To Cinema/Entercainment 5% oIS IINET I From CinemalE. 3%
To Residential 4% 18% From Residential 5% 16%
To Hotel 3% 7% From Hotel 4% T1%
To Office 2% From Office %
To Retall 21% From Retail %
rom CI'NEMA{E.NTER’[‘A]NMEN'I Ll Al o CINEMAENTERTAINMENT oo Besmne oz
To Cinemal t J| From G
To Residential 3% From Residential %
To Hoeel 29 From Hotel 1%
To Office 206 4% From Office 3% 57%
To Retail 1% 42% From Retail 17% 10%
To Res 20% 2%
From RESIDENTIAL oo To RESIDENTIAL S Lol
To CinemalE 0% From Cinemalk %
To Residential From Residential
To Hotel 0% 3% From Hotel 0% 12%
To Office 7% | o From Office % | ™
To Retall % | 1% From Recail % | m
To Restaurant 9% 68% From Restaurant 6% 3%
70 From HOTEL I "To CinemmalE =y IR I From CinemalE 0%
To Residential % 2% From Residential | m
To Hotel From Hotel
Note: Blank cells indicate intra-land-use rips or locations not open in 2.m. peak hours. Note: Blank cells indicate intra-land-use trips or | pen in am. peak b
Iialicized values indicate internal capture rates eligible for proximity adjustment. lialicized values indicate internal capture rates eligible for proximity adjustment.
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F23 - s | 1%
A E [=} [=] E F G H 1 J

1
2 MCHRAP 8-51 Internal Trip Capture Estimator
5 Project Name: | Example 1 | Organization: |
4 Project Location: | | Analygst: |
H Client Mame: | | Date: |
-]
7 Table A: Base ¥ehicle-Trip Generation Estimates [Single-Use Site Estimate])
& Land Use _ A !:'eak_Hc\ur _ _ _ Fra F'ea_K HDL!I _ _
a Total Trips |[Entering Trips]  Exiting Trips Total Trips Entering Trips| Exiting Trips
10 OIFfice Z40 Z0o0 o 40 40
11 Fietail 0 o [1] oo a0 200
1z Festaurant 0 o [1] S0 (1] &0
1= CinemalEntertainment 0 o [1] oo [i[i] 100
14 Residential 460 260 200 20 [i[N] 120
15 Hotel 140 100 40 (i1 ED 40
& Tokal az0 10 210 1410 Foo ralil
17
15 Table B: Mode Split and ¥Yehicle Occupancy Estimates
13 i Land Use Category

N C H R P 684 S Characteristic: Office Fetal Festaurant | Cinemna/Entertainment] Fesidental Fictel
21 Fercent Automobile: 0.0 95.0%2 95002 95.0%2 90052 90.0%2
22 Fercent Transit: S 1.0 1.0 10 5.0 B0
23 Fercent Man-kMotorized: 5.0 1.0% 105 105 5.0%% 505

Loarerage Wehicle Docupancy 10 150 200 200 120 10

24

25

=13 Table C: Average Land Use Interchange Distances [Feer) 1
2; Origin [From) De=tination [To] 1
23 OIFFice

50 Fietail

=11

DIFfice
Bzl aoo0 | genn E
b e ] 00 e

Fietail [ Festaurant emalEntertainmen Fiesidential

ST

N

T
Fiestaurant

R

fci=] CinemalEntertainment

8

H H 33 Fiesidential Ereeeied  s000 | OO
p u | Ca | O n sa | [Hotel e R s T e M T
35
1= Table D: Internal Person-Trip Origin-Destination Matriz-AM Peak Hour
— Die=tination (T
= Crigin (Fram] Tiffice Fetal e | et e Fiesenal Forel
33 |Office ] 0 i] ]
a0 [Fetai T [ H i = ]
a1 FRestaurant [ 2 [1] [1] 1 1
71 42 CinemalEntertainment [1] [1] 1] [1] 1] [1]
Fie=id ial ] 3 ] [1] 1] [1]
::: Hz:lelenua bl [1] 2 [1] 1] [1]
45 A0 Peak Hour Internal Person-Trip Capture Rate: 11z

46
47 1 Table E: Internal Person-Trip Origin-Destination Matriz-PM Feak Hour 1
EY 1 i 1 Dlestination [To] 1

S
I

The ITE Trip Generation Handbook now recognizes
the NCHRP trip internalization method

Trip Generation Handbook, 3rd Edition

For the first time-the third edition provides guidance on estimating person-trips in addition to vehicle trips. Guidelines are also provided for
ﬁ]F estimating trips in mixed-use, urban infill. and transit-related settings, in addition to suburban locations.

T
GENERATION
HANDBOOK

The principal objectives of Trip Generation Handbook, 3rd Edition (or the Handbook) are to provide recommendations for

« proper techniques for estimating trip generation, both person and vehicle, for potential development sites in urban, suburban, and
rural settings;

« standardization of trip generation data collection efforts; and

« ethics and objectivity in the use of Trip Generation Manual data.

The guidelines presented in the Handbook represent preferred best practices under most conditions. The guidelines recognize professional
judgment may be needed throughout the process of estimating trip generation for a study site.

The recommended practice material from the 2nd Edition of Trip Generation Handbook has undergone a comprehensive review, resulting in
an update and refinement to each component of the recommended practice.

- Improved guidance is provided for  Nttp://ecommerce.ite.org/imis/ltemDetail?iProductCode=RP-028C

evaluation of mixed-use developments;

establishment of local trip generation rates;

interpretation of the Trip Generation Manual data plots;
estimation of truck trips generated by a development site: and
collection of data to support trip generation analyses.

~|
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Important Considerations

May not be covered well enough in written guidance

* Level of isolation/competing origins and
destinations

 Site design/linkages between land uses
* Income Level / on-site employment

* Maturity of the development (consider early
phases)

73

O .
Professional
GETTING TRIP GENERATION RIGHT \\
Eliminating the Bias Against Mixed Use Development 2 1\ e a e
By Jerry Walters, Brian Bochner, and Reid Ewing [ # A

The latest MXD research shows that traffic studies
overestimate impacts of mixed-use development by

35%. The new MXD+ 2.0 analysis tool corrects those
errors, as described in the American Planning Association
planning advisory, “Getting Trip Generation Right:
Eliminating the Bias Against Mixed-Use Development”.

http://www2.epa.gov/smart-growth/mixed-use-trip-generation-model

w Ongoing Professional Debate

American Planning Association ﬂ
\
Making Great Commcnitis Happen LY 4 United States Environmental Protection Agency
7
enicni
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Questions?

75

FDOT Funded Internal

Gina Bonyani

76

CUTR

CENTER for URBAN
TRANSPORTATION
RESEARCH

Trip Internalization in
Multi-Use Developments
April 2014

BDK84-977-10

Final Report

PREPARED FOR:
Fiorida Deparcment of Transportation

FDOT\)

MXD

A
6y
| /
L

Capture Research

Study site

P! [y sal
\ { /
) IR

I 2 I &
0'\-’,’ = 2

| AN
o/

Figure 4-1: Overview of Creekwood DRI

T

1gle-Use Free-Standing Cordon Counts
(Trip Generation Rates)

Source: CUTR Trip Internalization in Multi-Use Developments

(BDK84-977-10)
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Internal
Capture
Research

77

FDOT Funded %™

Internal
Capture
Research

Trip Internalization In
Multi-Use Developments
April 2014

FDOT Funded P

6/26/2015

Creekwood

Bradenton SW Fla/Near Sarasota

Size Units
Residential 592 du
Restaurants 35,405 sq. ft.
Retail 361,792 sq. ft.

Restaurant l -

ultifamily]

residential &5

| .

Land Use Type Size
Residential 880 du
Restaurant 11,453 | sq.ft
Retail 451,632 | sq. ft
Office 117,175 | sq. ft
Hotel 279 rooms
Cinema

39
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FDOT Funded Y™ Lakeside I
Internal p— R [recerii
Capture = ol | w il
Research

CENTER for URBAN
TRA TION
AE CH

Trip Internalization In
Multi-Use Developments
Aprit 2014

Land Use Type Units
Hotel 900 rooms
Movie 76,902 sq. ft.
Residential 312 du
Restaurant 79,160 sq. ft.
Retail 387,316 sq. ft.

79

Source: CUTR Trip Internalization in Multi-Use Developments (BDK84-977-10)

F DOT F u n d ed i <. M South of Downtown Orlando (SODO) South Downtown Orlando
"_: s " _— Mid-rise residential Fast food restaurant w/drive-
n e rna jResidentia A sit-down restaurant through, bank, Wireless retailer
o 2 S - Apparel store -

Capture
Research

Medical offices (second level),

Massage salon, Nail salon, Sit-down| High education/training facility

Fitness center, Hair salon ‘

restaurant Sit-down restaurant
Land Use Type Size Units
Residential 300 du
Commercial 345,000 sq. ft.
Office 100,000 sq. ft.
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Internal Capture Research

250%

200%
CENTER for URBAN 8
TRANSPORTATION =
RESEARGH S
S

Trip Internalization in 3 150%
Multi-Use Developments 2
April 2014 g
3
BDK84-977-10 o

Final Report Swox ~-ERgE-TH ——--FEB———° el | Salalel | phaiale | -3 -
£
- g
~ 3
]
o
FDOT\)
50%
0%
Atlantic  Boca Del Mar Countrylsles Creekwood  Lakeside  Legacy Town Mockingbird S0DO Village
Station Center Station Commons
Study Sites
ITE Single Land Use (added individualy) B Original ITE 2004 Method B NCHRP 684 2011 B NCHRP + FDOT 2014

Source: CUTR Trip Internalization in Multi-Use Developments (BDK84-977-10)

81

Centenmial

Questions?

82
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83

Next Webinar

Use of large scale regional transportation
models

Session 4

The Transportation
Impact Process

Modeling

July 23

2:30- 4:00 PM (Eastern time)

Session 5

Local'Government
Comprehensive Plan
Reviews

August 20
2:30- 4:00 PM (Eastern time)

* Comprehensive Plan
Amendment Process
s Various Elements

Future Training Sessions

Session 6

Deyvelopments of
Regional Impact

September 17
2:30- 4:00 PM (Eastern time)

* Development of Regional
Impact Review: Process

* Requirements

 Checklists

Session 7

Mitigation

October 29
2:30- 4:00 PM (Eastern time)

o Strategies to Consider:
* Funding Enhanced Mobility:

42
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Great Free Resources

. Systems Planning Trainings

. Quality/Level of Service Handbook
. Median Handbook
. Traffic Analysis Handbook

. Interchange Access Request User’s Guide

. Project Traffic Forecasting Handbook

. Driveway Information Guide

. Florida Transportation Information DVD
] FDOT FTI App (iOS)
. Florida Traffic Online

. Transportal.org

L
O
Poll A

BEFORE THIS WEBINAR, HOW FAMILIAR WERE YOU
WITH THESE RESOURCES?
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http://www.dot.state.fl.us/planning/systems/training.shtm
http://www.dot.state.fl.us/planning/systems/programs/SM/los/pdfs/2013 QLOS Handbook.pdf
http://www.dot.state.fl.us/planning/systems/programs/sm/accman/pdfs/fdotmedianhandbook.pdf
http://www.dot.state.fl.us/planning/systems/programs/SM/intjus/pdfs/Traffic Analysis Handbook_March 2014.pdf
http://www.dot.state.fl.us/planning/systems/programs/SM/intjus/pdfs/Final2013IARUG.pdf
http://www.dot.state.fl.us/planning/statistics/trafficdata/ptf.pdf
http://www.dot.state.fl.us/planning/systems/programs/sm/accman/pdfs/driveway2008.pdf
http://www.dot.state.fl.us/planning/statistics/trafficdata/fti.shtm
https://itunes.apple.com/us/app/fti-mobile/id950762901?mt=8
http://www2.dot.state.fl.us/FloridaTrafficOnline/viewer.html
http://www.transportal.org/
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87

Gary.Sokolow@dot.state.fl.us
Gina.Bonyani@dot.state.fl.us
Andrew.Young@dot.state.fl.us

HicksNA@cdmsmith.com

Registration Link: https://attendee.gotowebinar.com/register/4092694905247726593

Fin

ARKIVve

www.arkive.org

© Gary Bell / Oceanwidelmages.com
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